AD/A-005 986
THE EFFECT OF SONIC BOOM ON THE NESTING
AND BROOD REARING BEHAVIOR OF THE

EASTERN WILD TURKEY
Thomas E. Lynch, et al

Alabama Cooperative Wildlife Research Unit

Prepared for:

Federal Aviation Administration
Department of the Interior

January 1975

DISTRIBUTED BY:

National Technical Information Service
U. S. DEPARTMENT OF COMMERCE




Technical Report Documentation Page

g 1. Peport No. 2. Government Accession No. 3. Recipient’s Catalog No.
FAA-RD-~75=~2
4. Title and Subtitle 5. Report Date
The Effect .of Sonic Boom on the Nesting and Brood JANUARY 1975

Rearing Behavior of the Eastern Wild Turkey 6. Perlorming Orgorrzation Code

ARD-550

18. Performing Orgonization Report No.

. Authorls)

Thomas E. Lynch and Dan W. Speake

9. Performing Organization Nome ond Address . 10. Work Unit No. (TRAIS)
* Alabama Cooperative Wildlife Research Unit

Wildlife Research Building 11. Contract or Grant No

Auburn University DOT-FA72WAI-238
Auburn, Alabama 36830

13. Type of Report and Persd Covered

. Sponsoring Agency Nome ond Address
78D

epartment of Transportation
Federal Aviation Administration

Systems Research and Development Service 14, Sponsorirg Agency Code
Washington, D. C. 20590 202-554-015

. Supglementary Notes
Und

er interagency agreement with the Department of Interior.

. Abstract

Twenty wild turkey hens were captured and equipped with 164 MHz transmitters.
The nest sites of eight hens were successfully located by telemetric
triangulation and four of these were subjected to both real and simulated sonic
booms. Hens with young were also located but were subjected to simulated sonic
booms only. Sonic booms did not initiate any abrormal behavior in wild turkeys
that would result in decreased productivity.

=]

17. Key Words 18. Distribution Statement
Sonic Boom Document is available to the public
Wildlife Researzh through the National Technical Inf.rmatio
Eastern Wild Turkey Service, Springfield, Virginia 22151,
19. Security Classif. (of this report) 20. Security Classif. {of this page) 21 No, of Pages | 22, Price
45~ _
UNCLASSIFIED UNCLASSIFIED I 75

Form DOT F 1700.7 (8-72) Reproduced by authorized PR‘ES SUB-!EC[ To CHANGE

NATIONAL TECHNICAL
INFORMATION SERVICE

US Department of Commerce
Sptinglield, VA, 22151




TABLE OF CONTENTS

‘PAGE
INTRODUCTION. . cvocoeccoccccoosoccsccsoosscssaoscscscoconsese 1
THE STUDY AREA,.ccevovscesscoceoncocasscsseconcsscocsconees &
PROCEDURES 4 o0 vvescocacocacsoscscesoosseonssoocscoassarsccee D
MATERTALS AND METHODS...ccoeovevovsoocvcosrscocoss oosvevsecs 9
TEST SET UP.ucecocesosancocroosvooosavscosocoonsesocsssnses 22
ANALYSTS AND DISCUSSION OF MEASURED SIGNATURES.......0cc0.. 22
RESULTS i eeveroveostsceossocosssssvsacssccacocascercacarsanss 28

FATE OF NESTS OF INSTRUMENTED HENS NOT SUBJECT
TO SONI{: WM'.......'...0.......'...l'....'-....'...'0 30

BRmDGROlIP MMOBSERVATloNsoo...O...'l'l... ss000 00000000 35
CoNcLUSIONSICQQQOOOOC.00....0...'.0.""...0.0.0..0.0‘....' 36
ACmo‘mEmS'o'c.ooao'000t‘t.looaooccootoo.ooooooloooooo 36

LITERATIJRE CITEDOooocoool'otntotooocoocoolooooooonocuoooooo 38




NO.

10

11

12

14

15

16

FIGURES

WILDTIJRKEYNEST SITE...‘0..‘.‘....0....0‘000'00....0
WILD TURKEY HEN WITH TRANSMITTER AND WING-MARKER.....
CONTROL PANEL CONTAINING SONIC BOOM MEASURING AND
RECORDING EQUIPMENT AS INSTALLED IN 12' MOBILE
ALIMINIM CMER’TMILEROO..0“.'...0.'.......'..'....

CONTROL PANEL AND DATA TAPE VR-3300 TAPE RECORDER AS
INSTALLED IN 12' MOBILE ALUMINUM CAMPER-TRAILER.,....

DIAGRAM OF MEASURING AND RECORDING EQUIPMENT SET-UP..
CONNECTING PHOTOCON MICROPHONE TO COAX CABiE,........

CLOSE-UP- OF PHOTOCON MICROPHONE INSTALLED IN 4' X &'
S}EET OF ;2’" PLYmeO..C..C..........0..."....‘.‘.0..

MICROPHONES INSTALLED SIDE-BY-SIDE IN &4' X 4' SHEET
OF %" PLYWOOD READY TO BE COVERED BY WIND SOCK.......

TWO 1000' REELS OF COAX CABLE CONNECTING PHOTOCON
MICROPHONES TO MEASURING AND RECORDING EQUIPMENT
INSTALLED IN THE 12' MOBILE CAMPER-TRAILER...........
F-lll FIGMER USED To GENERATE SONIC mm 0ss0etesv e
F-4 FIGHTER USED TO GENERATE SONIC BOOMS.,....ve000.s0
2'"" MORTAR SHELL USED TO PRODUCE SIMULATED SONIC BOOMS

2" SHELL LOADED IN MORTAR (18" LENGTH OF 2%" POLY-
VINYLCHLORIDE PIPE) AND READY TO FIRE.....c0ov0veeenss

MA? OF SONIC BOOM STUDY AREA, SACO, ALABAMA,.........

TYPICAL PRESSURE SIGNATURES RECORDED FROM AIRPLANE
FLYOVERl.'...00.0."...QQ.Q..'O.Q.‘l..’....‘.....l...

TYPICAL RECORDING OF 2 INCH SHELL BURST - SONIC
m}: SmUmTION.“'.0.0.00...0‘0."‘...0.‘0...’00....

'ni

PAGE

10

11
12

14

15

16

17

18

19
20

21

23

24

27




FIGURES

NO. . PAGE
17 NEST VICINITY OF WILD TURKEY HEN #2.......0000000000. 33

18 NEST OF WILD TURKEY HEN #2, CONTAINING 8 EGGS........ 34




THE EFFECT OF SONIC BOCM ON THE NESTING AND BROOD

REARING BEHAVIOR OF THE EASTERM WILD TURKEY!
Thomas E. Lynch2 and Dan W. Speake3

-

ABSTRACT

Twenty wild turkey hens were captured and equipped with 164 MHz
transmitters. The nest sites of eight hens were successfully located by
telemetric triangulation and four of these were subjected to both real
and simulated sonic booms. Hens with young were also located but were
subjected to simulated sonic booms only. Sonic booms did not initiate
any abnormal behavior in wild turkeys that would result in decreased
productivity.

INTRODUCTIOH

The effect of sonic boom on native fauna has been discussed since
the advent of supersonic flight. The possibility that sonic boom might
cause abnormal behavior in birds that might result in abandonment of the
nest or that sonic boom might cause the hen to desert her young or the
young to scatter and become lost from the hen has also been considered.

The eastern wild turkey (Meleaagris gallopavo silvestris Vieillot)

was chosen as the subject of this study because of its importance as a

game species and its shyness and tendency to desert its nest when dis-

1A contribution of the Alabama Cooperative Wildlife Research Unit,
Auburn University Agricultural Experiment Station, Game and Fish Division
of the Alabeama Department of Conservation and Hatural Resources, the U.
S. Fish and Wildlife Service and the Wildlife Management Institute, co-
operating. The study was supported by a grant from the Federal Aviation
Administration.

2Graduate Research Assistant, Alabama Cooperative Wildlife Research
Unit. .

3Leader, Alabama Cooperative Wildlife Research Unit.




turbed by man (Leopold 1944, Wheeler 1948, Williams et al. 1970). Welty
(1962) described the hearing ability of birds by saying, "Although the
cochlea of the average bird is approximately only one-tenth the length
of the mammalian cochlea, it has about ten times as many hair cells per
unit of length. This shorter, broader construction of the hearing mecha-
nism of the avian ear suggest to Pumphrey {1961) that birds are lass
sensitive to a wide range of sound frequencies than mammals, but more
sensitive to differences in intensitites. Further, a bird is able to hear
and respond to rapid fluctuations in song about ten times as rapidly as
man can. This fact is proved by the ability of young birds to imitate
other birds' songs that have intricacies which are inaudible to human
ears but visible in sound spectrographs.”

The wild turkey not only has keen. hearing but its vision is re-
markable. The color perception and visual acuity of the wild turkey is .
equal to that of man but the rate of assimilation of detail, in the entire
field of vision, is much higher than that of man. "Thus the vision of
wild turkeys as a whole is no sharper but considerably faster than that
of man" (Hewitt (ed.) 1967). Investigations of sound on wild turkey be-
havior had to be carried out in such a way that visual stimuli could be
excluded.

The wild turkey is a ground nesting bird, laying an average of 12.3 eggs
per clutch (Hewitt (ed.) 1967: 117). One egg is laid per day and the com-
pleted clutch is then incubated for 28 days. Only one clutch is hatched
per year.

The nest site is usually in an area that offers concealment for the
hen (Figure 1). This is important because the incubating hen renains on fhe
nest all night and most of the day, leaving for a brief period daily to
feed and water. Nesting normally begins in early April and 807 of the

hatching is normally completed by the middle of June in central Alabama




Figure 1. ¥ild turkey nest site.




(Speake, et al. 1969).

After hatching, the hen usually leads her poults to an area adjacent
to and including a pasture o} a woods opening, where insects, grasses,
and grass seed heads can be found as food for the young. The first 10
days are critical ones for the poults because they cannot yet fly to
safety when attacked by a predator. When a hen senses danger, she issues
a "putt" sound, which the poults react to by remaining completely motion-
less until the hen signals that the danger has passed.

Quite often, two or three hens with poults will join together to
form what is known as a brood group. This banding together offers survi-
val advantages to the young by increasing the possibility that a predator
will be quickly detected. The brood group remains together until late
fall when the young gobblers usually leave to form a separate flock.

The effect of sonic boom on the nesting behavi~r of wild turkey hens
has not been investigated. Donohue et al. (1968) while observing from a
camouflaged blind an incubating wild turkey hen reported no change in be-
havior inmediately following a sonic boom. Further observations of nesting
hens and also of brood gi-oups at the time of sonic boom Qere justified
in order to determine if abnormal behavior is induced which might result
in losses of nests or of poults. Normal nesting behavior and brood group
behavior of the wild turkey have been described in several recent studies
(Williams et al. 1968; Speake et al. 1969; Hillestad and Speake 1970;

Williams et al. 1970).
THE STUDY AREA
The study was conducted at Saco, Alabama in northeast Pike County
and southwest Bullock County in east central Alabama and adjacent to the

Conecuh River. This region lies in the upper coastal plain and soils are




of the Troup, Luverne, and Lucedale groups. Topography varies from the
flat to gently-rolling stream bottoms and pastures to the steep upland
ridges. The mean annual temberature is 65.6° and average annual precipi-
tation is 4€.05 inches. The entire area, except for public roads and
scattered % to % acre fenced game food plots, is upen to grazing by cattle.
Prescribed burning has not been emp]oyed jn timber management or in game
management. Wildfires have been very few in number and small in size.
Principal habitat types are: mature pine, permanent pasture, bottomland
hardwood, cutover pine, and old field.

The area is very sparsely populated and the principal industries are
beef cattle and timber production. The hunting season for wild turkey is

from March 15 to April 25 and only gobhblers are legal game.

PROCEDURES

Twenty wild turkey hens were captured--fifteen by use of the oral‘
anesthetic tribromoethanol (Williams et al. 197C), three by use of the
oral anesthetic alpha-chloralose (Williams, 1966), and two by use of the
rocket-projected net (Di11, 1969). In each of these trapping methods,
turkeys were first lured to a chosen bait site by use of whole kerael
corn. Cracked corn was then used as bait and the turkeys were allowed one
to two weeks to become accustomed to feeding at the bait site and to be-
come somewhat dependent on this site for food. At this time of year (late
winter) choice, naturally occurring wild turkey foods are scarce. A well-
canouflaged blind was constructed 25 to 40 yards from the bait site and
the number of turkeys coming to the bait site was determined. When cap-
turing with tribromoethanol, a dosage of 13 grams of drug per cup of

cracked corn was used. One-half cup of drugged corn was allowed per tur-
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key and the piles were spaced 3 feet apart. wiih alpha-chloralose, a
désage of 2 grams ber cup of cracked corn was used. The use of a rocket--
projected net involved the ﬁlacemenx of bait in a 2 foot by 12 foot strip
2 feet in front of the middle of a 60 foot long by 30 foot wide net. The
net was propelled by three rockets 24" in length and 2" in diameter and
fueled with a solid propellant. The rockets were fired when the turkeys
were feedipg on the bait directly in front of the middle of the net with
heads down.

Captured turkeys were transported in 12" x 18" x 30" paraffin-coated
cardboard boxes, one pe~ box, to the laboratory of the Alabama Cooperative
Wildlife Research Unit i Auburn. Here each turkey was weighed and was
aged by examining the terminal primary wing feather and the greater upper
secondary covert patch as described by Williams (1961). Each turkey was
then leg-banded with a numbered aluminum band and a 24" x 6" brightly-
colored vinyl wing marker was attached patagially to each turkey as de-
scribed by Knowlton et al. (1964).

The turkeys were then equipped as described by Williams (1968) with
164 MHz transmitters weighing approximately 90 grams (Figure 2). This con-
sisted of placing the transmitter "backpack fashion" on the back of the
turkey and securing with 3/8 inch surgical tubing tied beneath the wings.
Transmitters were manufactured by Sidney L. Markusen Electronic Special-
ties, Cloquet, Minnesota. Each turkey had a different transmission fre-
quency. The turkeys were then returned to their holding boxes and when
fully recoverea were released at their capture sites, usually the following
day.

Individual hens were located regularly by telemetric triangulation

(Cochran and Lord, 1963). A 24-channel 164 MHz portable receiver manufac-




Figure 2. lild turkey hen with transmitter and wina-marker.
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tured by Sidney L. Markusen Electronic Specialties, Cioquet, Minnesota,
with a hand-held yagi antenna was used. At least three compass bearings
were taken on each hen from &ifferent known points on a map and the loca-
tions of the hens were plotted. After a hen was located at the same place

for several consecutive days and assumed to be nesting, the investigator

" noved closer in order to locate the nest site. A permanent blind was then

constructeq-after darkress at each nest site in order to observe the
behavior of the hen during real or simulated sonic booms.

Supersonic overflights by military zircraft were flown in order that
recordings could be made to compare intensities of real sonic booms to
those of simulated sonic booms. Suitable dates were agreed upon with the
FAA and arrangements were made for overflights on those dates.

In order to coordinate the measuring and recording effort with the
time of occurence of each real sonic boom, a complicated procedure was .
necessary because only a 2! minute supply of light-sensitive graph paper
could be held by the oscillograph. At two minutes before the aircraft
reached the area to be boomed, the pilot notified Atlanta Center by radio
who then notified by telephone an assistant to the investﬁgator. This
assistant was stationed at a rural grocery store which was located within
the area where the sonic boom would occur. The assistant then stepped out-
side the store and notified by walky-talky the investigator who then began
the operation of the measuring and recording equipment.

A total of five real sonic booms--one on 20-May-1973 at 17:12 and
four on 30-May-1973, one each at 08:23, 08:39, 16:07, and 16:29--were pro-
duced by military aircraft in cooperation with the FAA. The behavior of
each individual nesting hen at the time of each real sonic boom was ob-
served from camouflaged blinds and described in detail by personnel of the

Alabama Cooperative Wildlife Research Unit.




In subjecting nesting henc to simulated sonic booms, the investiga-
ior would approach- the blind slowly and enter cautiously so as not to
alert the hen. After waiting quietly at least 30 minutes the investigator
would then establish visual contact with the incubating hen on the nest.
Binoculars were essential in Jocatinc and observing the hen because the
coloration of her plumage blended sc well with the surrounding vegetation.
When the investigator was satisfied that the hen was not aware of his
g presence, he would signal by radio an assistant who would then launch a
2-inch shell from a point well out of sight of the hen. The distance from
the 2-inch shell to the hen varied from 300 to 500 yards and provided an
intensity comparable to that provided by real sonic booms.

While subjecting brood groups to simulated sonic booms, the investi-
gator waited in a camouflaged blind in an area utilized by brood groups.
When a brood group was sighted, he signaled an assistant by radio who ﬁhen
# launched a 2-inch shell out of sight of the hen. The distance from the
k 2-inch shell to the hen, again, varied from 300 to 500 yards and provided
? an intensity comparable to that provided by real sonic booms.

MATERIALS AND METHODS

" The measuring and recording equipment {Figures 3 and 4), supplied

by NASA-Langley Research Center, consisted of two microphone systems.
Each microphone was connected to one Dynagauge which was then connected
to two Burr-Brown amps. This provided a total of four inputs which led

to both an oscillograph and a t.pe deck {Figure 5). The oscillegraph pro-
vided on light-sensitive graph paper an immediate evaluation of the in-
tensity of the sonic boom. The tape deck provided a record of the signal
from the Burr-Brown amps that could later provide an oscillograph print-

out of the sonic boom if needed.
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Figure 3. Control panel containing sonic boom
measuring and recording equipment as installed
in 12' mobile aluminum camper-trailer.
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Ficure 4. Control nanel and data tape VR-3300 tape recorder as installed
in 12' mobile aluminum camper-trailer.
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The photocon microphone consisted of a capacitor and a coil that
comprised a resonance tank circuit. The microphone is normally a 20 Hz
to 10KHz instrument. The low end frequency response is achieved by re-
stricting the air flow of the microphone vent such that 0,02 Hz to 10 KHz
is achieved. The Dynagauge electronics provided the frequency required
by the microphone (approx. 710 KHz) and a tuner to sense changes caused
by the microphone. When the microphone diaphragm is exposed to a pressure,
the capacitance changes; this causes the resonance frequency of the tank
circuit to change. This is sensed by the tuner and a voltage corresponding
to the microphone diaphragm motion is produced. The Burr-Brown amplifier
provided a gain of 0 to 60 dB in steps of 2 dB. The flat frequency response
is d.c. to 20 KHz or better. The galvanometer amplifiers provide up to
100 mA of current to drive the calvanometers in the direct write paper
recorder. The tape recorder is frequency moduiated operating at 30 ips.
in the intermediate IRIG bind with center frequency of 54 KHz that pruvides
a frequency response of d. ¢. to 10 KHz.

The two microphones (Figure 6) were mounted side-by-side on a 4 foot
x 4 foot sheet of % inch plywood (Figure 7) and covered 5} a wind sock
(Figure 8). They were then connected by 1000 feet of coax cable to the
Dynagauges (Figure 9). Electrical power for this equipment was produced
by a portable gasoline-powered generatcr. The equipment was mounted in
a 12 foot mobile aluminum camper-trailer in order that it might be easily
transported in the rield.

The real sonic booms were produced by military aircraft (Figures
10 and 11) cooperating with the FAA, Siamulated sonic booms were produced
by 2-inch nortar shells (Figure 12) provided by the FAA which were launched
from an 18-inch length of 24" polyvinylchloride pipe (Figure 13).




Figure 6. Connecting photocon microphone to coax cable.




Figure 7. Close-up of photocon microphone installied in 4' x 4' gheet
of %" plywood.
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Figure 8. Microphones installed side-by-side in 4' x 4* s gof I
plywood ready to be covered by wind sock. 7




FigGR 9. Twa 1000' reels of coax cable connecting photocon microphones
%%%ﬂﬁw and recording equipment installed in the 12' mobile camper-
b er. 1

o
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Figure 10. F-111 fighter used to generate sonic booms.
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Figure 11. F-4 fighter used to

19

nenerate sonic booms.




Figure 12. 2" mortar shell used to produce simulated sonic booms.

’
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Figure 13. 2" shell loaded in mortar (18" length of 2%" polyvinylchloride
pipe) and ready to fire.
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Observations of nesting hens and of brood groups would not have been
possible without the aid of 10 x 50 binoculars and a 15 to 60X spotting
scope.
TEST SET-UP

In order to obtain an accurate measuremsnt of the intensity of the
sonic booms that nesting wild turkey hen; were being exposed to, the micro-
phones and recording equipment were set up in an open, flat pasture. This
pasture was bordered by forested, gradually rising hillsides (Figure 14).

Three overflights in a southerly direction and two in a northerly
direction were flown by supersonic military aircraft along the flight path.

The locations of nest sites and also the locations of mortar launch

sites are indicated in Figure 14. Mortar bursts occurred directly above

the point of launching.

ANALYSIS AND DISCUSSION OF MEASURED SIGNATURES

The equipment described above was used to record both the real and
the simulated sonic booms. These recordings were compiled and anaiyzed
after the program to determine the level of each exposure and its charac-
teristics.

A typical record for one of the airplane flyovers is shown in Figure .
15. This is a time history of the pressure recorded by one of the micro-
phones. The magnitude of each shock wave is indicated as is the time span
between each. This particular record consists of two distinct pressure
signatures following one ancther. This chain of sonic boom signatures is
usually produced when the airplane is accelerated or maneuvered ove the
recording location. The signatures shown in this figure are characteristic
of those produced during a level flight acceleration of the airplane (Kane
1973). This type of mancuver results in two observed signatures similar to

those in the figure. The 'eading signature is generally in the shape'of the




Alabama.

Figure 14. Map of sonic boom study area, Saco,

interval ceerreiiieinann..

contour
scale =

> o>

flight path
‘roads

%
&

©

nest locations

mic. locations

mortar locations




, CHAAOXNTI ANVIJINIV
WOUA J4QHODHU STUNLVNDIS HUNSSAUL TVOIIXL  °SL JUAdd

e 23S LGI° . : D3¢ bb° . : - 236 21° —e

S | -

4sd bl

OLbl ‘'0E AVW
Y3A0NTI INVILYIV ¥-d




25

letter "N" while the following signature usually takes on the shape of
the letter "U". At some location prior to the position of this recording
(further up the flight track toward the origin of the flyover) the two
signatures will be merged producing a single signature with stronger
shock waves.

Observations of the 2-inch shell bdrst sonic boom simulations are
tabulated in Table 1 for the recordings made on August 31. A typical set
of signatures is shown in Figure 16. Here also, the magnitude of the shock
waves and the time between themhas been noted. These shell bursts have a
much smaller time delay between the shock waves than that for the airplane
flyover. As a result, the ear perceives the stimuli as a single rather
than a double boom. The magnitude of the shock waves shown in this figure
is different for each microphone due to differences in the run levels set
for each microphone and channel in the recording equipment.

The magnitude of the overpressures recorded from the airplane pro-
duced (real) sonic booms are typical of those generated directly beneath
the flight path by current supersonic transports such as the British-
French Concorde and the Russian TU-144{Anonymous 1870, Anonymous 1973).

To the side of the flight track (a tracing of the flight path upon the
ground) the sonic bocm intensity diminishes. The area on the ground under-
neath the airplane flight path which is exposed to the sonic boom noise

is called the "sonic boom carpet" and extends a finite discance to the

sides of the flight track. Near the edges of the carpet, the magnitude of
the overpressure reaches a value near 1.0 psf which is comparable to the
intensity of the simulated sonic booms. Hence, the birds appear to have

been exposed to nearly the full range of sonic booms that would be generated

during commercial SST flight.
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27 GHELL BURST
AUG. 31, 1973

RUN NO. 3
AT = ,0045 SEC.

MiC. *I Mic. "2
n 4

12 PSF 1.OS PSF
.90 PsF

RE .88 PSF

MIC.®3 T MIC. *4

1.14 PSF

-89 PSF * 52 PsF

& 1

FIGURE 16. TYPICAL RECORDING OF 2 INCH SIIELL BURST
SONIC BOOM SIMULATION
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RESULTS
HEN #187:

The nest of Hen #187, containing eight eggs, was found on May 5, 1973.
Data on the administration and the effect of sonic boom on this hen is in
Table 2.

The reaction of this hen at the ti&é of a simulated sonic boom is
as follows: "The hen appeared relaxed on the nest with head held low and
somewhat close to her body. At the sound of the boom, the hen quickly
lifted her head 2-5 inches and appeared alert for 10-20 seconds but did
not move her head about. She then lowered her head and once again appeared
relaxed.” At no time did tke hen rise up off the nest, flap her wings, call
out, or do anything to disclose the location of her nest.

On May 22, 1973 two hatched eggs and one infertile egg were found
in the nest. No evidence of the other five eggs could be found. These five
eggs were presumably removed by predators.

No observations of the behavior of this hen at the time of a real
sonic boom were possible because hatching had already occurred.

HEN #247:

The nest of Hen #247, containing eight eggs, was found on May 12,
1973. Data on the administration and effect of sonic boom on this hen is
in Table 3.

This hen reacted in the same manner as Hen #187 to both real and
simulated sonic booms. On June 13, 1973, eight hatched eggs were found in
the nest.

HEN #192:

The nest of Hen #192, containing 12 eggs, was found on May 14, 1973.

Data on the administration and effect of sonic boom on this hen is in

Table 4.
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Table 2. Observed effects of simulated sonic booms on nesting wild
turkey hen Number 187 at Séco, Alabama, 1973

Type of Boom Date Time Observed Effects

Simulated 5-12-73 09:00 None
Simulated 5-15-73 10:30 "
Simulated 5-17-73 13:00 "
Simulated 5-18-73 19:30 "
Simulated 5-19-73 12:00 "
Simulated 5-20-73 14:30 "
Sinmulated 5-21-73 09:50 "

Table 3. Observed effects of real and simulated sonic booms on nesting
wild turkey hen tumber 247 at Saco, Alabama. 15§73

Type of Boom Date Time Observed Effects

Simulated 5-20-73 11:30 None
Simulated 5-21-73 10:45 "
Simulated 5-22-73 11:45 "
Real 5-29-73 17:12 "
Real 5-30-73 08:23 "
Real 5-30-73 08:39 "
Real 5-30-73 16:07 "
Real 5-30-73 16:29 "
Simulated 6-09-73 16:20 "
Sinulated 6-10-73 11:45 "
Simulated 6-11-73 16:10 "
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This hen also reacted in the same manner as Hen #187 to both real
and simulated sonic booms. On June 5, 1973, 12 hatched eggs were found in -
the nest. '

HEN #188

The nest vicinity of Hen #188 was located on May 27, 1973. Due to
the fact that three hens had abandoned their nest before being subjected
to sonic booms because of activities of the investigator and due to the
fact no reactions to sonic booms had been observed in Hens #187, 192 and
247, it was decided that Hen #188 would not be observed directly. Her
nest was located such that any sudden movements by her could be detected
visually by the investigator. Before each real or simulated sonic boom the
presence of the hen on the nest was checked by telemetric triangulation.
Data on the administration and effect of sonic boom on this hen is in
Table 5.

On June 14, 1973, it was discovered that the nest had been destroyed
by a predator. The eggs were broken open and the contents consumed and
many of the hen's feathers were scattered about the nest. The investigator
immediately located the hen by use of the telemetry equipmént and visually
determined that she had survived the attack. This hen was observed on
many occasions throughout the summer.

FATE OF NESTS OF INSTRUMENTED HENS NOT SUBJECTED TO SONIC BOOMS
HEN #10

The nest of Hen #10 containing nine eggs, was found on 27-May-1973.
On 5-June-1973, it was uiscovered that the nest had been destroyed by a
predator. The eqgs had been removed from the nest, were broken open, and
the contents had been consumed. Contact with this hen was maintained
throughout the summer and she was sighted on many occasions by the inves-

tigator.
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Table 4. Observed effects of real and simulated sonic booms on nesting
wild turkey hen Number 192 at Saco, Alabama, 1973

Type of Boom Date Time Observed Effects
Sinulated 5-20-73 12:30 None
Simulated 5-21-73 11:40 "
Simulated 5-22-13 _11:00 "
Simulated 5-26-73 18:00 "

Real 5-29-73 17:12 "

Real 5-30-73 08:23 "

Real 5-30-73 08:39 "

Real 5-30-73 16:07 "

Real 5-30-73 16:29 "

Table 5. Observed effects of real and simulated sonic booms on nestxng
wild turkey hen tiumber 188 at Saco, Alabama, 1973

Type of Boom Date Time Observed Effects
Real 5-29-73 17:12 None
g Real 5-30-73 08:23 "
Real 5-30-73 08:39 "
* Real 5-30-73 16:07 "
Real 5-30-73 16:29 "
Simulated 6-07-73 15:30 "
Simulated 6-09-73 14:30 "
Simulated 6-10-73 10:20 "
Simulated 6-10-73 14:45 "
Simulated 6-11-73 16:35 "
Simulated 6-13-73 15:50 "




32

HEN #2:

The nest of Hen #2 (Fijure 17), containing eight eggs (Figure 18),
was found on 10-May-1973. The hen became alarmed by the presence of the
investigator and flew from the nest. She did not return to the nest site
and did not attempt to renest.

HEN #6:

The nest of Hen #6, containing nine eggs, was found on 12-May-1973.
The hen became alarmed by the presence of the investigator and flew from
the nest. She did not return to the nest site and did not attempt to re-
nest.

HEN #16:

The nest of Hen #16, containing 11 eggs, was found on 16-May-1973.
This hen also became alarmed by the presence of the investigator and flew
from the nest. She did not return to the nest site ard did not attempt '
to renest. On 9-July-1973, this hen was found dead and partially consumed.
The cause of death could not be determined.

Of the remaining twelve transmitter-equipped hens four did not
successfully nest, one was predatorized before nesting, and seven were
lost. Two of the lost hens were located by the investigator from an air-
plane on three different occasions but could not be located on the ground.
There is strong evidence to indicate that three others that were in the
same flock were killed by poachers. Not only did their transmitters cedase
to function on the same day but also poachers were sighted on two occa-
sions and were heard on three other occasions within the home range of
these hens. The remaining two hens were lost due to transmitter malfunc-

tion or to poaching.
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Figure 17. Nest vicinity of wild turkey hen #2.

B amY. . wa




Figure 18. Nest of wild turkey hen #2, containing 8 eggs.
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BROOD GROUP BOOM OBSERVATIONS

Twenty-one observations of brood groups subjected to simulated sonic’
booms were made. One observation was not considered to be valid because
the brood group was aware of the presence of the investigator.

The reaction to simulated sonic booms in 10 (50%) of the observations
was as follows: "The brood group was feeding undisturbed. At the sound
of the launch blast the hens and most of the poults 'stood at attention.'
Seven seconds later, at the sound of the simulated sonic boom, the hens
and poults turned and ran toward the woods for a distance of 4-7 yards
and then abruptly stopped. The poults beyan to feed again immediaiely
while the hens 'stood at attention' and looked about. The hens remained
alert for 15 to 25 seconds and then began to feed with the poults. Feeding
and behavior then continued as it had before the boom."

The reaction to simulated sonic booms in 6 (305;) of the observations
was as follows: "At the sound of the launch blast there was no indication
of alarm by the hens or poults. At the sound of the simulated sonic boom,
the hens and poults 'stood at attention' and looked about. After approxi-
mately 3-5 seconds, the poults began to feed again. The hens 'stood at
attention' and remained alert for 10-20 seconds after the boom and then
began to feed with the poults. Feeding and behavior then continued as it
had before the boom."

In 2(10%) of the observaticns the following reaction occurred: "At
the sound of the launch blast all of the hens and about half of the poults
'stood at attention.' The poults then began to feed again and continued
to feed even at the sound of the boom. The hens remained alert for 10-20
seconds after the boom and then began to feed with the poults. Feeding and

behavior then continued as it had before the boom."
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In one instance (5%) at the sound of the launch blast the hens and

pqu]ts 'stood at attention.' Then at the sound of the boom, one hen jumped
18 inches up into the air and then % second later, the rest of the hens
and poults jumped up also. At this time the brood group was feeding in a
pasture and was 8-13 yards from the edge of the woods. After jumping into
the air, the brood group hurried into tho edge of the woods. The poults
began to feed again immediately upon entering the cover of the woods. The
hens remained alert for 10-15 seconds after entering the woods and then
began to feed with the poults. Feeding and behavior then continued as it
had before the boom.

In another instance (5%) the hens and poults also ‘stood at attention'
at the sound of the launch blast. At the sound of the boom, the hens began
to move from the pacture toward the woods at a fast walk while the poults
fed as they moved along, also at a fast walk. Upon reaching the woods
the hens immediately began to feed with the poults and behavior then con-
tinued as it had before the boom.

In no instance did the hens desert any poults. None of the poults
scattered and became lost from the rest of the brood group. In every ob-
servation the brood group resumed its normal activities within a maximum
of 30 seconds after a simulated sonic boom.

CONCLUSIONS

The results of this study indicate tinut sonic boom does not initiate
any abnormal behavior in wild turkeys that would result in decreased
productivity. -
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